This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

r 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (MSPTO) 



(19) 



J 



Europdisches Patentamt 
European Patent Office 
Office europeen des brevets 



(11) 



EP1 182154 A1 



(12) 



EUROPEAN PATENT APPLICATION 

published in accordance with Art. 158(3) EPC 



(43) Date of publication: 

27.02.2002 Bulletin 2002/09 

(21) Applicatjon number: 01948969.9 

(22) Date of filing: 30.01 .2001 



(51) intci/: B65G 63/00. B65G 1/137 

(88) International application number: 
PCT/JP01/00612 

(87) International publication number: 

WO 01^6907 (09.08^001 Gazette 2001/32) 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl PR GB GR IE IT U LU 
MC NL PT SE TR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 31.01.2000 JP 2000027241 
31.01.2000 JP 2000027242 
03.02.2000 JP 2000025976 
07.02.2000 JP 2000029657 
01.03.2000 JP 2000056436 
01.03.2000 JP 2000056444 
01.03.2000 JP 2000056445 



(71) Applicant: Ishlkawajima-Harima Jukogyo 
Kabushiki Kaiaha 

Tokyo 100-8182 (JP) 

(72) Inventor: KAWASE. Akira 
Higashlkurume-shi, Tokyo 203-0032 (JP) 

(74) Representative: 

LOUIS, POHLAU, LOHRENTZ & SEQETH 
Postfach 3055 
90014 NQrnberg (DE) 



(54) METHOD AND APPARATUS FOR CONTAINER MANAGEMENT 



(57) A radio IC number tag (1 0) having a container 
number (1a) inputted is applied on a container (1); a ra- 
dio document tag (1 4) having container (1 ) physical dis- 
tribution infonnation inputted is set to a trailer (2); and a 
radio antenna (11) is arranged at a gate of a container 
terminal. Upon passage of the trailer (2) through the 
gate, the radio antenna (11) receives the physical dis- 
tribution information transmitted from the radio IC doc- 



ument tag (1 4) while reading the container number from 
the radio IC number tag (1 0) applied on the container 
(1). Such information Is sent to a physical distribution 
infonnation center (31 ). A computer (31 a) in the physical 
distribution infomnation center (31) checks up the con- 
tainer number (la) with the physical distribution infor- 
mation and the like for confirmation and data-processing 
to send a command signal for a storage address to the 
trailer (2) through the radio antenna (11). 
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Description 

TECHNICAL FIELD 

[0001] The present Invention relates to container 
managing apparatus and method for canylng a contain- 
er in and out of a container temilnal In a port, loading 
and unloading a container in and out of a container yard 
by a yard crane (yard cargo handling machine) and ship- 
ping and unshipping a container in and out of a container 
ship by a container crane. It further relates to inside 
transportation can-iage and method employed In the 
container managing apparatus and method for deliver- 
ing a container between on the one hand the container 
crane which loads and unloads the container in and out 
of the container ship and on the other hand the yard 
crane which loads and unloads the container at a des- 
ignated address in the container yard, or between the 
yard crane and another yard crane. 



BACKGROUND ART 

[0002] A container tenninal is located at a cross point 
of land and marine transportations at which containers 
are transferred between different types of transportation 
means such as a container ship and a trailer (chassis). 
Once cargoes are packed in a container, one will know 
attributes of the cargoes such as kind, weight, destina- 
tion and owner from a container number applied on each 
container and a voucher Issued when the cargoes are 
packed In the container. The Information is always trans- 
mitted with the container number and the voucher de- 
scribing the attributes being as one set. 
[0003] A container will pass through an entrance gate 
of a container temninal In a case of, for example, (1 ) car- 
ry-In of a container packed with cargoes (loaded con- 
tainers) upon exporting thereof; (2) carry-out of a loaded 
container upon importing thereof; (3) carry-in of a con- 
tainer from which cargoes have been unpacked (empty 
containers) upon storage of the empty containers; and 
(4) carry-out of an empty container upon packing of car- 
goes. A container and a trailer will pass through an exit 
gate of the container tenninal in a case of, for example, 
(1 ) exit of an empty trailerf rom which a container packed 
with cargoes (loaded container) has been transferred to 
a container yard; (2) carry-out of a loaded container; (3) 
carry-out of an empty container in which cargoes are to 
be packed; and (4) exit of an empty trailer from which 
an empty container has been transferred to the contain- 
er yard. 

[0004] FIG. 1 shows a containerized cargo carry-in 
voucher which describes physical distribution informa- 
tion such as the kind, weight, destination, owner and 
container number of cargoes. The container is can-ied 
in together with the carry-in voucher. 
[0005] FIG. 2 is a perspective view of the container 
Reference numeral 1 denotes a container. A container 
number 1a is entered on each of the top surface and 



front, rear, left and right side surfaces of the container 
1 The container number 1a Is defined by the ISO and, 
for example, as shown in the Figure, includes eleven 
characters of ABZU 001 2346. In other words, four char- 
s acters are assigned as an owner code in which a capital 
U in the last is a common code to indicate a container. 
A number includes a 6-digit set of numerals and one nu- 
meral used in checking an error in the code and number 
is attached at the end. As a consequence, the container 
10 number la is shown as an 1 1 -digit set of characters in 
total. 

[0008] FIG. 3 is a rear perspective view of the con- 
tainer deposited on a trailer. In the figure, reference nu- 
meral 1 denotes the container. The container 1 Is de- 
15 posited on a trailer 2 with handles of closing doors lb 
being sealed by a seal 3. 

[0007] FIG. 4A Is a plan view of an example of a con- 
ventional seal and shows a state before sealing. The 
seal 3 comprises a cover 3a and a band 3b. A protrusion 
20 3c is provided at a tip end of the band 3b and a seal 
number 3d is Impressed on the band 3b. The band 3b 
is made of color steel sheet Iron. FIG, 4B shows a state 
after sealing; by bending the planar band 3b and Insert- 
ing the protrusion 3c through a hole (not shown) on the 
25 cover 3a to be caulked, the seal 3 fomris a loop that will 
not open again unless It is broken. It should be appre- 
ciated that the seal 3 is not limited to that of the above- 
mentioned band type and may be of various kinds in- 
cluding rod and wire types. 
30 [0008] FIG . 5 is a conceptive view of conventional car- 
ry-out (import) and -in (export) management of a con- 
tainer at the terminal entrance and exit gates. Upon car- 
ry-out or -in of a loaded container to import or export 
cargoes, the loaded container 1 with the container 
35 number 1 a entered on each of its top, front, rear, left and 
right surfaces Is deposited on the trailer (chassis) 2 and 
transported to the container terminal. The trailer 2 stops 
once when it arrives in front of a check-in booth 4 of the 
tenninal entrance or exit gate and an operator (driver) 
40 of the trailer hands the voucher (containerized cargo 
canry-out or -in voucher) having been brought with him 
or her and describing the physical distribution informa- 
tion such as the shipping company, the name of the ship 
and the container number to a gateman (staff) to per- 
"^5 form the container carry-out or -in procedure with the 
voucher The gateman places the voucher on a camera 
table in the check-in booth 4 and transmits the content 
thereof to a cleric room (not shown) and transmits the 
seal number after he or she has conflnned whether the 
50 seal Is sealed completely or not. Also, when the trailer 
2 has stopped, a camera 7 provided above each of the 
tenninal entrance and exit gates photographs the con- 
tainer number la entered on the container 1 and trans- 
mits it to the cleric room. In the cleric room, a clerk con- 
55 firms the content of the cany-in voucher, the container 
number and seal number on the CRT screen and then 
inputs the same into the computer, whereby a container 
storage address in the container yard at the terminal. 
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whether carry-out of the loaded container is allowed or 
not, etc. are detemnined by the computer, and the derk 
prints out a destination or exit pemiit voucher from a 
printer booth 6. Meanwhile, the driver starts to and stops 
again in front of the printer booth 6, and receives the 
destination or exit permit voucher to move to an desig- 
nated position in the container yard or exit. Reference 
numeral 5 denotes a crossing gate. 
[0009] FIGS. 6 and 7 show a flowchart showing a 
summary of the conventional cany-out (Import) or -in 
(export) management of the container at the container 
terminal, which Is divided Into two along a direction of 
the flow (FIGS. 6 and 7 show the upstream and down- 
stream sides, respectively) with A and B being connec- 
tions. 

[0010] In the case of exporting cargoes, as shown in 
FIGS. 6 and 7, the owner initially makes a reservation 
for a ship and prepares a document (containerized car- 
go carry-in voucher) which will be described below, and 
then requests a marine cargo distributor to transport a 
container. The distributor perfonns a procedure for ex- 
port at a container custom office, and packs the cargoes 
into the container after the procedure for export Is com- 
pleted. When the packing job is completed, an operator 
(driver) of a trailer deposits the container on the trailer, 
and starts with the document being brought with him or 
her to a gate of the container tenninal. When arriving at 
the gate, the driver passes the document to the gateman 
(stafO- Upon receipt of the document, the gateman sets 
the document on the camera table and presses a button 
to photograph the document so that data Is transmitted 
to a management room where it Is displayed on a CRT 
screen. In the management room, the data is inputted 
into the computer with view of the CRT screen. Based 
on the data, the computer detemilnes a container de- 
posit address within the container yard In the container 
terminal. When the container deposit address (the spot 
of delivery with a yard crane) is detemnined, it is printed 
on a yard destination voucher in the management room 
and is passed to the driver. The information of the con- 
tainer deposit address Is also transmitted to a tenninal 
installed on the yard crane (yard cargo handling ma- 
chine). Upon receipt of the yard destination voucher, the 
driver confirms the destination and drives the trailer to 
and stops at the destination address. When the trailer 
arrives at the container deposit address, the operator of 
the yard crane confirms the container number and stor- 
age address displayed on the terminal on the trailer, and 
lifts up the container by the yard crane and puts It down 
at the designated address (storage spot) in the contain- 
er yard for storage. The operator of the yard crane 
presses a complete button when the container storage 
job is completed to update the data in the computer. As 
the container is lifted up by the yard crane, the driver of 
the trailer confirms the lifting and heads off to the gate 
of the container tenninal to exit. Then, the container 
stored in the container yard is deposited on an inside 
transportation carnage (trailer or the like) by the yard 



crane and moved to under the container crane, so that 
the container is shipped by the container crane Into the 
container ship at Its predetemriined address. 
[001 1 ] The yard crane (yard cargo handling machine). 

5 nnay be a tire type transfer crane in the form of a gantry 
crane which has tires at Its legs and has a traverse trol- 
ley on its girder and which mns astride the containers 
stacked in 5 or 6 stages and 5 or 6 lines; a rail type trans- 
fer crane arranged in the same manner as above to run 

10 on rails astride the containers stacked in 5 or 6 stages 
in 9 or 1 0 lines; a straddle earner in the f omi of a gantry 
caniage which has tires at its legs to run while keeping 
a single container lifted up; or an overhead traveling 
crane which mns on rails constructed in the air, etc. 

15 [0012] On the other hand, in the case of importing the 
cargoes, prepared is a document filled with physical dis- 
tribution information similar to that on the document pre- 
pared In the case of exportation; and an empty container 
is transfen-ed in a manner opposite to that upon export- 

20 ing. The container is moved In a direction opposite to 
the above-described direction to be transported outside 
by the trailer. 

[0013] Thus, at the container temiinal, a yard crane 
(yard cargo handling machine) cooperates with an in- 

25 side transportation carriage (trailer) upon storage of a 
container in a container yard, carry-out of a container 
for import, stacking or unstacking of a container un- 
shipped or to be shipped and re-transferring (marshal- 
ling) of a stored container for convenience of shipping; 

30 and a container crane cooperates with an inside trans- 
portation carriage upon shipping and unshipping of a 
container. In this connection, that which runs on an or- 
dinary road is referred to as a trailer whereas that whteh 
runs only within a container terminal are referred to as 

35 an Inside transportation carnage or simply as a can-iage. 
[001 4] Here, the operators of the yard crane (yard car- 
go handling machine), the container crane and the in- 
side transportation caniage will store and unload the 
container in accordance with a procedure prepared at a 

40 physical distribution center In the container terminal. 
[0015] More specifically, a procedure manual for the 
operator of the yard crane (yard cargo handling ma- 
chine) describes the container number, the number of 
the trailer or caniage for cany-in or -out of the container, 
the address where the container labeled with the above 
number is to be stored, the address where the container 
labeled with the above number is cun^ently stored, etc.; 
and the operator of the yard cargo handling machine 
stores or unloads the container in accordance with the 

50 procedure by visually confirming the container number 
and trailer or caniage number. 
[0016] Also, a procedure manual for the operator of 
the container crane describes the container number, the 
address in the container ship where the container is to 

55 be deposited, an order of unloading the containers, etc.; 
and the operator proceeds with the operation by con- 
firming the container number entered on the container 
as well as the number of the inside transportation car- 
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riage which transports the container 
[0017] Further, a procedure manual for the operator 
of the inside transportation carriage describes the loca- 
tion of the container crane or yard crane (yard cargo 
handling machine) where the empty carriage is to stop 
by to deposit a container, and the location of the con- 
tainer crane or yard crane where the carriage having the 
container deposited thereon is to stop by to withdraw 
ttie container; and the driver proceeds with the operation 
by confirming the number of the container to be extract- 
ed. 

[0018] However, with the conventional management 
method Of carry-in and -out of containers, the gateman 
at the temiinal gate has to check whether the seal is 
complete or not and read and input the seal number 
Which may induce an input error. 
[00191 Also, the trailer stops at the temiinal entrance 
or exit gate and the gateman confirms the sealing and 
transmits the seal number as has been discussed The 
gateman also transmits a video of the voucher which the 
driver B carrying with him or her to the clerk room and 
then the camera provWed at the terminal entrance or 
exit gate photographs the container number entered on 
the container, which is confirmed on the CRT screen in 
the clerk room and manually inputted into thecomputer 
thereby possibly causing an input error. Also, the driver 
IS kept waited at the terminal entrance or exit gate and 
after starting off. he or she has to stop again in front of 
the printer booth to receive the destination or exit permit 
voucher, which makes transportation efffciency of a con- 
tainer poor. 

[0020J Moreover, in the conventional container man- 
agement method in Shipping and unsh^ping containers 
etc. which relies on visual confimiation, once a humari 
en-or occurs, the job procedure is disturised, which may 
lower cargo handling efficiency Furthermore, it is im- 
possible to automate a cargo handling operation. 
[0021] The present invention is devised to solve the 
above problems in the prior art. and therefore has its 
object to provide a container managing apparatus and 
method whfch can radio-control and automate opera- 
tions such as reading and confimiation of physical dis- 
tnbution infomation. reading and confirmation of the 
container number, confirmation of sealing by the seal 
and reading and confirmation of the seal number at the 
temiinal entrance or exit gate, and further, storage car- 
ry-out. stacking or unstacking of a container unshipped 
or to be shipped, marshalling, stocktaking, andshlppinq 
or unshipping, thereby enhancing efficiency in transfer- 
ring a container. 



SUIVIIVIARY OF THE INVENTION 

[0022] According to the invention, in a case of carry- 
in of a container for export, the cargoes are packed in 
an empty container labeled with a radio IC number tag 
into which a container number (container infonnation) 
sent from the shipping company has been inputted Up- 



on completion of the packing, the closing doors of the 

container are Closed and sealed by attachinga radio IC 
sea^tag (container infomiation input medium) supplied 
from the shipping company and capable of sending a 
Tr"^' infomiation) only in the state of 

sealing. Then, the container is deposited on a traile 
(container transporting body) to whch is set a radio IC 
document tag (physical distribution infomiation input 
body) having physteal distribution infomiation inputted- 
T^^'^'- 1 '° '^"^'"^^ «"t^"ce gate 

ranged there receives the physical distribution infomia- 
bon from the radio IC document tag of the trailer and 
fransmrtstheinfomiationtoacomputerinaphysicaldis- 

;j"«'°"'"'o'n'ationcenterwhiletheradioantennaalso 
reads tlie container number from the radio IC number 
tag applied on the container and having the container 
number inputted as well as the seal number from the 
radio IC seal tag having the seal number inputted. The 
^ radio antenna transmits such infomiation to the physical 
d^stnbution mfomiation center where the computer 
checks It up With physicaldistributioninfom,ationhaving 
hrj^w '^'IT "'""""9 company and inputted 
beforehandandthatoftheradio IC document tag etc 
^5 to confimi whether the container number and seal 
number are coincident with those of the physical distri- 
bution infomiation of the above-mentioned radio IC doc- 
ument tag. The computer perfomis data processing to 
impute a storage address and instructs it through the 
^ radio an enna to the trailer. Here, the computer at the 
information center checks the information received and 
when the Infomiation has discrepancy. Instructs through 
the radio antenna the empty trailer to move to a tumout 

- So'^e^rr"'^"'""'^"^"''^"'^'-^^ 

[0M3] On the other hand, in a case where an empty 

^iter exite through theexit of the container temiinal af. 
ter rt has transferred a loaded container to a container 
yard for export or it has transferred an empty container 
^ to the container yard for storage, upon pSing o? the 
empty trailer through the exit gate of the container ter- 
minal, the radio antenna receives the physical distribu- 
tion infomiation from the radio IC document tag on the 

^ So t'^"'**''^"'"'''"''^^^'"^'°»^«Pf'y««aldis- 
« tnbution infomiation center The computer in the infor- 
mat«n center checks it up with the physical distribution 
infomiation obtained beforehand from the shippina 
company to confimi the coincidence with that of the rJ- 
aio lu document tag. and upon confirmation of the co- 
incidence, the computer grants through the radio anten- 
na exit pemiisslon to the empty trailer. 

S T''!' ^ "^'^ °' °f an '"^ported 

container, ttie driver of the empty trailer passes through 
he temiinal gate, deposits a container on the empty 

« tra^eratthestorageaddressinthecontaineryardand 
exrts from the temiinal through the temiinal gate Since 
me radio IC number tag has been applied on the con- 
tainer, as IS with the carry-in (export) of the container 
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the container number can be read and confimned by a 
reader of the radio antenna at the terminal gate. 
[0025] As has been discussed, since the procedures 
at the temfiinal entrance and exit gates are perfomied 
by radio-controlled jobs, the procedures can be auto- 
mated to omit manual input jobs, thereby eliminating a 
possibility of an input error by manual input. Since the 
driver can go through the terminal entrance and exit 
gates without stopping there, transfer efficiency of a 
container can be improved. Further, since the radio IC 
seal tag attached to the closing doors of the container 
and the radio antenna provided at the temriinal gate are 
used to read the seal number and since the radio IC 
numbertag applied on the container and having the con- 
tainer number inputted and the radio antenna provided 
at the temninal gate or the like are used to precisely read 
the container number, it Is possible to automate proce- 
dures at the temiinal gate through radio-controlled Jobs, 
thereby eliminating an input error. 
[0026] In this respect, in cany-out and -in of the con- 
tainer, an IC card (radio IC card) having physical distri- 
bution infomiation inputted may be prepared to be set 
to a temninal installed on a trailer, and the trailer moves 
to the gate of the container tenninal. In this case, upon 
passing of the trailer through the gate, the tenninal on 
the trailer transmits the physical distribution infonmation 
of the IC card through a terminal on the gate to the phys- 
ical distribution infomnation center where it Is subjected 
to data processing so as to instruct a container delivery 
spot with a yard crane (yard cargo handling machine) to 
the trailer through the terminal on the gate, while iden- 
tification infomnation of the trailer or container, the con- 
tainer delivery spot with the trailer and a container stor- 
age spot are instructed to atenninal installed on theyard 
crane. Upon completion of the storage or withdrawal of 
the container, the temninal on the yard crane transmits 
infomnation on the completion to the physical distribution 
information center, so that the infomnation center up- 
dates the data of container storage infomnation. As a re- 
sult, the procedures of carry-out and -in of the containers 
using containerized cargo carry-In vouchers at the gate 
of the container tenninal can be omitted, thereby making 
it possible to improve transfer efficiency of the container. 
[0027] Also, according to the invention, in a case of 
loading a container in the container yard by the yard car- 
go handling machine, a radio antenna is arranged on 
the machine to receive container number infomnation In 
the form of radio waves from a container number tag 
applied on the container and to check up the same with 
job order Infomnation from a host computer. As a result, 
different from the conventional method in which an op- 
erator visually confimns the container number to check 
up the same with the job procedure, there is virtually no 
room of a human en^or. Also, in the case of unstacking, 
besides the container number, carriage number infor- 
mation of a carriage on which the container is to be de- 
posited is automatically obtained and checked up with 
the job order information. Thus, there Is virtually no room 



of a human en-or in this case, either. Hence, the job pro- 
cedure will not be disturbed by a human error and cargo 
handling efficiency is improved. 
[0028] Further, according to the invention, in a case 

5 of shipping by a container crane, a radio antenna is ar- 
ranged on the container crane to receive container 
number infomnation in the form of radio waves from a 
container number tag applied on the container and to 
check up the same with job order information from a host 

10 computer. As a result, different from the conventional 
method in which an operator visually confirms the con- 
tainer number to check up the same with the job order, 
there is virtually no room of a human error. Also, in the 
case of unshipping, besides the container number, 

IS number information of a carriage on which the container 
is to be deposited Is automatically obtained and Is 
checked up with the job order information. Thus, there 
Is virtually no room of a human error in this case, either. 
Hence, the job procedure will not be disturtDed by a hu- 

20 man error and cargo handling efficiency is improved. 
[0029] Furthemnore, according to the invention, a car- 
riage number tag is applied on an inside transportation 
caniage, so that the number thereof can be automati- 
cally read by the container crane or yard crane (yard 

25 cargo handling machine). As a result, there is virtually 
no room of a human error that an operator of the con- 
tainer crane or yard crane may load the container with 
the number instructed in the job order list on a carriage 
other than that instructed In the job order list. Hence, the 

30 job procedure will not be disturbed by a human error and 
cargo handling efficiency is Improved. 

BRIEF DESCRIPTION OF THE DRAWINGS 

35 [0030] 

FIG. 1 is a view showing a containerized cargo car- 
ry-in voucher; 

FIG. 2 is a perspective view of a container; 
40 FIG. 3 is a rear perspective view of a container de- 
posited on a trailer; 

FIG. 4A Is a plan view showing a conventional seal; 

FIG. 4B is view showing a state of sealing; 

FIG. 5 is a conceptive view of the conventional man- 

45 agement of can^-out (import) and -in (export) of a 
container at a tenninal entrance or exit gate; 
FIGS. 6 and 7 show a flowchart showing an outline 
of the conventional cany-out (import) and -in (ex- 
port) management of a container at a container ter- 

50 minal, which is divided in two along a direction of 
the flow (FIGS. 6 and 7 show the upstream and 
downstream sides, respectively) with A and B being 
connections; 

FIG. 8 is a conceptive view of an apparatus for man- 
55 aging carry-In and -out of a container at the contain- 
ertemninal, and shows relationship between a radio 
IC number tag and a radio antenna; 
FIG. 9A Is an enlarged schematic view of a reader 
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of the radio antenna; 

FIG. 9B is an enlarged schematic view of a radio IC 
tag of the container; 

FIG. 10 Is a conceptive view of the apparatus for 
managing carry-in and -out of a container at the s 
containertenminal, and shows relationship between 
a radio IC seal tag and a radio antenna; 
FIG. 11 A is a plan view of the radio IC seal tag be- 
fore sealing; 

FIG. 11 B Is a perspective view of the radio IC seal io 
in the state of sealing; 

FIG. 12 Is a view showing an operation principle of 
the reader and radio IC seal tag shown as exam- 
ples; 

FIG. 13 is a conceptive view of an apparatus for is 
managing a container at the entrance of the con- 
tainer temilnal; 

FIG. 14 is a conceptive view of an apparatus for 
managing a container at the exit of the container 
tenmlnal; 20 
FIG. 15 is a flowchart of carry-in of a loaded con- 
tainer; 

FIG. 1 6A is a conceptive view when an empty trailer 
enters for carry-out of a loaded or empty container; 
FIG. 1 6B is a conceptive view of carry-in of an emp^ 25 
ty container for storage; 

FIG. 1 7A Is a conceptive view when a trailer exits 
for carry-out of a loaded container; 
FIG. 17B Is a conceptive view when a trailer exits 
for carry-out of an empty container; 30 
FIG. 18 is a flowchart when an empty trailer exits 
after it has transferred a loaded or empty container 
to a container yard; 

FIG. 1 9A is a flowchart of carry-out of a loaded con- 
tainer; 35 

FIG. 1 9B is a flowchart of cany-out of an empty con- 
tainer; 

FIGS. 20A through 20C are conceptive views of an 
apparatus for managing carry-out and -in of a con- 
tainer at the container terminal. FIG. 20A being a 40 
conceptive view of a gate of the container terminal, 
FIG. 20B being a conceptive view of a container 
yard in the container terminal, FIG. 20C being a 
conceptive view of a port physical distribution infor- 
mation center; 45 
FIGS. 21 and 22 show a flowchart showing a sum- 
mary of the management of carry-In (export) of a 
container at the container temiinal, which is divided 
in two along a direction of the flow (FIGS. 21 and 
22 show the upstream and downstream sides, re- so 
spectively) with A being a connection ; 
FIGS. 23A and 23B are front views showing states 
when a container is loaded and unloaded in the con- 
tainer yard by a yard cargo handling machine (yard 
crane), FIG. 23A showing a state when a container ss 
carried in from outside by a trailer is loaded. FIG, 
23B showing a state when a container stored in the 
container yard is unloaded to an empty trailer to be 



earned out to outside; 

FIG. 24 Is a flow sheet showing a flow when a con- 
tainer cam'ed in from outside is stored; 
FIG. 25 is a flow sheet showing a flow when a stored 
container is carried out to outside; 
FIG. 26A is a front view showing unshipping of a 
container for stacking; 

FIG. 26B is a front view showing unstacking of a 
container for shipping; 

FIG. 27 Is a flow sheet showing a flow when an un- 
shipped container is stacked (stacked up); 
FIG. 28 is a flow sheet showing a flow when a con- 
- tainer Is unstacked for shipping; 

FIG 29A Is a front view showing re-transferring of a 
container; 

FIG. 29B is a front view showing stocktaking of con- 
tainers; 

FIG. 30A is a front view when a container unshipped 
or carried in for re-transferring is stored; 
FIG. 30B Is a front view when a container Is carried 
out for shipping or re-transferring; 
FIG. 31 Is a flowsheet showing a flow of unstacking 
for re-transferring; 

FIG. 32 Is a flow sheet showing a flow of stacking 
for re-transferring; 

FIG. 33 is a flow sheet showing a flow of stocktak- 
ing; 

FIG. 34A is a perspective view showing relationship 
between a document tag and a radio antenna; 
FIG. 34B Is a perspective view showing relationship 
between a carriage number tag and a radio anten- 
na; 

FIGS. 35A and 35B are views showing positional 
relationship when a container is shipped into or un- 
shipped from a container ship by a container crane, 
FIG. 35A showing a case of shipping, FIG. 35B 
showing a case of unshipping; 
FIG, 36 is a flow sheet showing a flow of shipping; 
FIG . 37 is a flow sheet showing a flow of unshipping'; 
FIG, 38 is a side view of an inside transportation 
carnage; 

FIG. 39 is a conceptive view showing a state when 
radio waves are received and transmitted between 
an Inside transportation can-iage and a radio anten- 
na in the container yard; 

FIG. 40 is a view showing a state when a container 
is transported from the container yard by an inside 
transportation carriage for shipping; and 
FIG. 41 Is a flow sheet showing a flow when a con- 
tainer Is loaded and unloaded by an inside trans- 
portation carriage. 

BEST IV!ODE FOR CARRYING OUT THE INVENTION 

[0031] FIGS. 8 through 19 are views showing a flrst 
embodiment to achieve managing apparatus and meth- 
od of carry-in and -out of a container at the container 
terminal 
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[0032] In FIG. 8, reference numeral 1 denotes a load- 
ed container deposited on a trailer (cliassts or container 
transporting body) 2. Reference numeral 10 denotes a 
radio IC container number tag (radio IC number tag or 
container infonmation input medium) applied on a front 
surface of the container 1 . The radio IC number tag 1 0 
incorporates, for example, a coil 1 0b and an IC 1 0a as 
shown In FIG. 9B and the container number has been 
inputted into the IC 10a. The radio IC number tag 10 Is 
adapted to send a signal not in the nonnal state but upon 
supply of power by radio waves from a reader 12 on a 
radio antenna 11. 

[0033] In FIG. 1 0, reference numeral 1 3 denotes a ra- 
dio tC seal tag (container Information input medium) 
which has sealed the closing doors 1b (see FIG. 3) on 
the rear surface of the container 1 . As shown in FIG. 
11 A, the radio IC seal tag 1 3 has a cover 1 3d and a band 
1 3g made of plastic or FRP. A protrusion 1 3e is provided 
at the tip end of the band 1 3g. An IC chip 1 3a and a wire 
13b are embedded in the band 13g, and tip ends of the 
wire 1 3b reach interiors of the protrusion 1 3e and cover 
13d, respectively. As shown in FIG. 11B, upon sealing, 
the band 1 3g is bent to insert the protrusion 1 3e into a 
hole (not shown) formed at the bottom of the cover 1 3d 
to be caulked, whereupon the radio tC seal tag 13 fonns 
a loop, while the tip ends of the wire 1 3b are connected 
to each other to fonri a contact 1 3c. Thus, a loop-shaped 
closed circuit is completed and the radio IC seal tag 13 
is allowed to send a signal. In this manner, once the ra- 
dio IC seal tag 13 is sealed, it will never be opened un- 
less It Is broken. The radio IC seal tag 13 does not send 
a signal in the nonnal state, and Is adapted to send a 
signal upon supply of power from a reader 12A on a ra- 
dio antenna 11 A. 

[0034] In FIG. 1 3, reference numeral 1 4 denotes a ra- 
dio IC document tag (physteal distribution infomnation 
input medium). Physical distribution Infonmation for car- 
ry-out of the loaded container such as the kind, weight, 
owner, and container number of the cargoes, has been 
inputted into the radio !C document tag 14. 
[0035] Reference numeral 1 1 denotes a first radio an- 
tenna which is provided at the entrance gate (check 
point) of the temninal and which is tilted to direct the 
reader 12 backward for reception and transmission of 
the physical distribution information mainly in relation to 
the radio IC document tag 1 4, while reading the contain- 
er number from the radio IC number tag 10 applied on 
the container 1 . Reference numeral 11 A denotes a sec- 
ond radio antenna which is tilted to direct the reader 1 2A 
frontward to read the seal number, etc. mainly from the 
radio IC seal tag 1 3 attached to the closing doors of the 
container. Reference numeral 11 B denotes a third radio 
antenna which is provided ahead of the first and second 
radio antennas 11 and 11 A and which is titled to direct 
a writer 12B backward to transmit information such as 
the storage address mainly from the physical distribu- 
tion infomriation centerto thetrailer2. Reference numer- 
al 15 denotes a computer at the physical distribution in- 



formation center. 

[0036] The readers 12 and 12A of the radio antennas 
11 and 11 A respectively incorporate, for example, coils 
12a and 12Aa as shown in FIGS. 9A and 12A, and re-. 

5 spectivety send radio waves of an adequate wavelength 
to the radio IC number tag 10 and radio IC seal tag 13 
when the trailer 2 having the loaded container 1 depos- 
ited thereon comes to the terminal entrance or exit gate, 
thereby allowing the radio IC number tag 10 to transmit 

10 the container number and the sealed radio IC seal tag 
13 to transmit the seal number. Upon receipt of these 
signals, the readers 12 and 12A read the container 
number and seal number, respectively, and then trans- 
mit them to the computer 15 in the physical distribution 

15 infomnation center. Here, the writer 1 28 of the third radio 
antenna 11B is arranged In the same manner as the 
reader 12. 

[0037] On the other hand, in FIG. 14, reference nu- 
meral 2A denotes an empty trailer which is to exit 

20 through the exit of the container temninal after it has 
transfenred the loaded or empty container to the con- 
tainer yard. Reference numeral 11 C denotes a first radio 
antenna which is provided at the exit (OUT) gate (check 
point) of the temninal and which is tilted to direct a reader 

25 120 backward for reception and transmission of the 
physteal distribution infomnation in relation to a radio 10 
document tag 1 4 A on the empty trailer 2A, while reading 
the container number from the radio 10 number tag ap- 
plied on the loaded or empty container and having the 

30 container number inputted, which will be described later 
Reference numeral 11 0 denotes a second radio anten- 
na which is tilted to direct a reader 12D forward to read 
the seal number from the radio IC seal tag 13 attached 
to the closing doors of the container and having the seal 

35 number inputted, which will be described later. Refer- 
ence numeral 11 E denotes a third radio antenna which 
is provided ahead of the first and second radio antennas 
lie and 11 D and which is titled to direct a writer 12E 
backward to transmit Infomnation such as exit pemnls- 

40 sion mainly from the physical distribution infomnation 
center to the empty trailer 2A. Reference numeral 15 
denotes the computer at the physbal distribution Infor- 
mation center. 

[0038] Now, the operation of the first embodiment of 
45 the invention will be described. 

[0039] When a container is to be carried In for export, 
the cargoes are packed in the empty container 1 A la- 
beled with the radio 10 number tag 1 0 sent from the ship- 
ping company and having the container number input- 
so ted. Upon completion of the packing, the closing doors 
1b of the container 1 are closed and the radio 10 seal 
tag 1 3, which is supplied from the shipping company and 
capable of sending the seal number only in the state of 
sealing, is attached for sealing, and then the container 
55 1 is deposited on the trailer 2. The radio 10 document 
tag 1 4 having the physical distribution information input- 
ted is set to the trailer 2 so as to be conveyed to the 
entrance gate of the container temninal. At the entrance 
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gate, as shown in FIGS. 13 and 15, the radio antenna 
11 provided there receives the physical distribution in- 
formation from the radio IC document tag 1 4 on the trail- 
er 2 to send It to the computer 15 in the physical distri- 
bution infonmation center. The radio antenna 11 also 
reads the container number from the radio IC number 
tag 10 applied on the container 1 and having the con- 
tainer number inputted as well as the seal number from 
the radio IC seal tag 1 3 having the seal number inputted, 
which infomiation is sent to the computer 1 5 at the phys- 
ical distribution Infomiation center where the computer 
15 checks it up with the physical distribution Infomiation 
received from tiie shipping company and inputted be- 
forehand and that from the radio IC document tag 14, 
etc., and confinns whether the container number and 
seal number are coincident with those of the physical 
distribution infomiation of the radio IC document tag 1 4. 
On the other hand, the computer 15 makes data- 
processing to compute a storage address, and instructs 
it through the radio antenna 11 to the trailer 2. Here, 
when the computer 1 5 at the physical distribution center 
finds discrepancy upon checking of the information re- 
ceived, it instructs through ttie radio antenna 1 1 the trail- 
er 2 to move to a turnout yard. In the turnout yard, an 
attendant gives instructions to the driver 
[0040] In a case of carry-out of a loaded containerfor 
Import or of an empty container for export, as shown in 
FIG. 16A, the first radio antenna 11 receives the physical 
distribution information from the radio IC document tag 
1 4A set on the empty trailer 2A at the entrance gate of 
the temilnal and transmits It to the physical distribution 
infomiation center where the computer checks it and 
computes a retiieving number and transmits through the 
third radio antenna 11B a signal instructing a retrieving 
address to the empty trailer 2A. ; 
[0041] Further, In a case of carry-in of an empty con- 
tainer 1A for storage, as shown in FIG. 16B, the empty 
container 1 A Is deposited on a trailer 2B; and the first 
radio antenna 1 1 at the temiinal entrance gate receives 
the physical distribution infomiation from a radio IC doc- < 
ument tag 14B set to the trailer 2B and transmits it to 
the physfcal distribution infonnation center. The first ra- 
dio antenna 11 also reads tiie container number from a 
radio IC number tag 1 0A applied on the empty container 
1A and having the container number inputted, and ^ 
sends it to the physical distribution infomiation center 
where the computer checks coincidence of the physical 
distribution information in relation to the container 
number and then transmits a signal instructing a storage 
address to the trailer 2B through the third radio antenna 5 
11B. 

[0042] On the other hand, in a case where an empty 
trailer which has transfen-ed a loaded or empty container 
to the container yard is to exit through the exit of the 
container terminal, as shown in FIGS. 14 and 18, the 5 
radio antenna 11 C receives the physical distribution in- 
fomiation from the radio IC document tag 14A on the 
empty trailer 2A as the empty trailer 2A passes through 



tiie exit gate, and transmits the same to the physical dis- 
tribution infomiation center where tiie computer 15 
checks it up wfth the physical distiibution information re- 
ceived beforehand from the shipping company to con- 
5 firm coincidence with the physical distribution informa- 
tion of the radio IC document tag 14A. and grants 
through the radio antenna 11 E exit permission to the 
empty trailer 2A. Here, when the computer 15 at the in- 
formation center checks the infomiation received to find 
^ discrepancy, it directs through tiie radio antenna 1 1 E the 
empty trailer 2A to move to the turnout yard. In the tum- 
out yard, an attendant gives Instructions to the driver. 
[0043] In a case of canry-out of a loaded container for 
import, as shown in FIGS. 17A and 19A, the first radio 
► antenna 1 1 C receives the physical distribution informa- 
tion from the radio IC document tag 1 4 set to the trailer 
2 when the trailer 2 on which deposited is the loaded 
container 1 labeled with the radio IC number tag 10 and 
provided with tiie radio IC seal tag 13 to the closing 
doors, arrives the exit gate of the tenminal, and transmits 
tfie physical distribution Infomiation to the computer in 
tiie physical distribution information center. The first ra- 
dio antenna 11C also reads ttie container number from 
tfie radio IC number tag 10 applied on tfie container 1 
and transmits the information to the computer at the 
physical distribution infomiation center whereas the 
second radio antenna 11D reads the seal number from 
ttie radio IC seal tag 1 3 and transmits tiie infonmation to 
the computer at the information center. Upon receipt of 
such information, the computer 15 checks it up with the 
physical distribution information received from the ship- 
ping company and inputted beforehand and that of the 
radio IC document tag 14, etc. to confimi whether the 
container number and seal number are coincident with 
those of the physical distribution information of the radio 
IC document tag 14. When the infomiation coincides, 
the computer grants through the radio antenna 1 1 E exit 
pemiission to the trailer 2; when the information has dis- 
crepancy, ttie computer directs through the radio anten- 
na 1 1 E ttie trailer 2 to move to the turnout yard. 
[0044] Further, in a case where the empty container 
1 A is to be carried out. as shown in FIGS. 1 7B and 1 9B, 
as the ti-ailer 2B, on which the empty container 1 A la- 
beled with the radio IC number tag 10A is deposited, 
arrives at the exit gate of the temiinal. the first radio an- 
tenna 110 recedes the physical distribution Information 
from ttie radio 10 document tag 14B set to the trailer 2B 
and sends it to the computer in the physical distribution 
information center. The first radio antenna 110 also 
reads the container number from the radio IC number 
tag 10A applied on the container 1 and transmits the 
infomiation to the computer in the physical distribution 
infomiation center which checks it up with the physical 
distribution infomiation received from the shipping com- 
pany and inputted beforehand and that of the radio IC 
document tag 1 4B, etc. to confimri whettier the container 
number is coincident with that of tiie physical distribution 
infomiation of the radio 10 document tag 1 4B. When the 
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information coincides, the computer grants through the 
radio antenna 1 1 E exit permission to the trailer 2B: when 
the information has discrepancy, it directs through the 
radio antenna 1 1 E the trailer 2B to move to the turnout 
yard. 

[0045] As has been discussed, according to the first 
embodiment of the invention, the procedure at the en- 
trance gate of the terminal including jobs such as check- 
ing and confirmation of the physical distribution infomna- 
tion. reading and confimnation of the container number, 
conf imiation of sealing by the seal tag, reading and con- 
firmation of the seal number, and the procedure at the 
exit gate of the terminal including Jobs such as checking 
and confimnation of the physical distribution infomiation, 
reading and confimnation of the container number, con- 
firmation of the seating by the seal tag, reading and con- 
fimriatlon of the seal number are perfomned by radio- 
controlled jobs, thereby making it possible to automate 
the procedures. Consequently, manual Input jobs are 
omitted, and therefore, not only can a possibility of an 
input error by manual input be eliminated, but also the 
driver can pass through the entrance and exit gates 
without stopping there, thereby making It possible to im- 
prove transfer efficiency of a container. 
[0046] It should be appreciated that the first embodi- 
ment of the invention is not limited to that has been dis- 
cussed above and may be changed in various manners 
without departing from the scope of the invention. Also, 
the radio IC tag is not limited to that illustrated above 
and may be of any fonnat. Further, in the present em- 
bodiment description has been made on a case where 
arranged at the tenrninai gates are the radio antennas 
which receive and transmit in relation to the radio IC 
number tag applied on the container, the radio IC seal 
tag attached to the closing doors of the container and 
the radio IC document tag set to the trailer. However, 
the location of the radio antennas is not limited at the 
gates, and the radio antennas may be provided at any 
other place within the container yard, for example, at the 
container crane or yard crane, to make confirmation 
there. Also, description has been made on a case where 
the first, second and third radio antennas are provided; 
however, the number and locations of the radio anten- 
nas are not limited thereto. 

[0047] FIGS. 20 through 22 are views showing a sec- 
ond embodiment of the invention to achieve managing 
apparatus and method of carry-in and -out of a container 
at the container terminal. 

[0048] In FIG. 20, reference numeral 21 denotes a 
container temilnal constructed along a quay 22. Refer- 
ence numeral 21 a denotes a container yard of the con- 
tainer terminal 21 . Reference numerals 23 and 24 de- 
note a container ship and a container, respectively. The 
container 24 Is stored in the container yard 21 a upon 
export or import. Reference numeral 25 designates a 
trailer having the container 24 deposited thereon; and 
25a, an empty trailer. Reference numerals 26 denotes 
a gate of the container terminal 21 ; and 26a, a crossing 



gate. Reference numeral 27 denotes a terminal on the 
gate 26. Reference numeral 28 denotes a terminal in- 
stalled on a trailer 25 and to which an IC card (not 
shown) is set. Reference numeral 29 designates a yard 

5 crane at the container yard 21 a which has a trolley 30 
for lifting up and down the container 24 and a temninal 
32 Installed thereon. Reference numeral 31 denotes 
port physical distribution information center; and 31a, a 
computer provided in the port physical distribution infor- 

10 matlon center 31 . 

[0049] The terminal 28 on the trailer, to which an IC 
card having physical distribution Information of the con- 
tainer 24 Inputted is set, receives and transmits the 
physical distribution information. The physical dlstribu- 

15 tion information such as the shipping company, the 
name of the ship and the container number is inputted 
to the IC card by a card writer (not shown). 
[0050] The temninal 27 on the gate mediates trans- 
mission and reception of the physical distribution infor- 

20 matlon between the temilnal 28 on the trailer and the 
port physical distribution Information center 31 . 
[0051 ] The temninal 32 on the yard crane receives and 
transmits container storage information of the container 
yard 21 a In relation to the physical distribution infomna- 

25 tion center 31 . 

[0052] In the physical distribution infomnation center 
31 , the computer 31 a performs data processing based 
on the physical distribution information and container 
storage Information respectively from the temninals 27 

30 and 32 on the gate and the yard crane to transmit the 
physfeal distribution information and container storage 
infomnation respectively to the terminals 27 and 32 on 
the gate and the yard crane, while updating the data of 
the container storage infomnation by a signal from the 

35 tenulnal 32 on the yard crane. 

[0053] FIGS. 21 and 22 show a flowchart showing a 
summary of the management of cany-in (export) of a 
container in the container temninal, which is divided in 
two along a direction of the flow (FIGS. 21 and 22 show 

40 the upstream and downstream sides, respectively) with 
A being a connection. 

[0054] In the case of exporting the cargoes, as shown 
in FIGS. 21 and 22, the owner initially makes a reserva- 
tion for a ship, and prepares an IC card into which the 

45 physical distribution infomnation such as the shipping 
company, the name of the ship and the container 
number, are entered, and then requests a marine cargo 
distributor to transport a container. The distributor per- 
forms a procedure for export at a custom office, and 

50 packs the cargoes into the container after the procedure 
for export is completed, and passes the IC card to a driv- 
er of a trailer The driver deposits the container on the 
trailer and sets the IC card to the terminal on the trailer 
and moves to the gate of the container terminal. When 

55 the trailer aaives at the gate, the physical distribution 
information of the container is transmitted from the ter- 
minal on the trailer to the temninal on the gate. The phys- 
ical distribution infomnation from the terminal on the trail- 
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er is sent through the terminal on the gate to the port 
physical distribution information center in the container 
terminal where the Information is subjected to data 
processing so that a container destination address (con- 
tainer delivery spot) with the yard crane is displayed on s 
the screen of the temninal on the trailer through the ter- 
minal on the gate while the identification information of 
the trailer or container, and instructions as to the delivery 
spot of the container with the trailer and the container 
storage spot are instructed to the temiinal on the yard 10 
crane. The driver of the trailer confirms the delivery spot 
of the container on the screen of the terminal on the trail- 
er, and moves to and stops at the designated spot. The 
operator of the yard crane confirms the identification in- 
f omiation of the trailer or container and the delivery spot is 
of the container on the screen of the temiinal on the yard 
crane, and moves the yard crane to the delivery spot of 
the container and stops there, whereby the container is 
lifted up by the yard crane to be moved and put down at 
the Instructed storage address In the container yard for 20 
storage. When the container has been stored, the oper- 
ator of the yard crane transmits Infomiation reporting 
that the container has been stored to the port physical 
distribution Information center The information center 
updates the data of the container storage information 25 
based on the information from the temiinal on the yard 
crane. 

[0055] On the other hand, In a case of importing the 
cargoes, the owner prepares an IC card into which phys- 
ical distribution infomriation such as the shipping com- 30 
pany, the name of the ship and the container number 
are entered in the same manneras the IC card prepared 
in the case of export, and then requests the marine car- 
go distributor to transport the container The distributor 
effects the procedure for import at the custom office, and 35 
pass the IC card to the driver of the trailer when the pro- 
cedure for import is completed. The driver sets the IC 
card to the terminal on the empty trailer, and moves to 
the gate of the container temiinal. When the empty trail- 
er arrives at the gate, the physical distribution infomia- 4o 
lion of the container is transmitted from the tenninal on 
the trailer to the tenriinal on the gate; and thereafter, the 
container Is deposited on the empty trailer from the stor- 
age address in the container yard by a way substantially 
opposite to the way in the case of exporting the cargoes. 45 
The operator of the yard crane transmits information re- 
porting that the withdrawal has been completed, so that 
the port physical distribution Information center updates 
the data of the container storage information. Upon con- 
f innation that the container is deposited on the trailer by so 
the yard crane, the trailer starts off and exits through the 
gate of the container terminal. 
[0056] An operation of the second embodiment of the 
invention will be described. 

[00571 In a case of carry-In or -out of the container 24, 55 
the IC card with the physical distribution information in- 
putted is prepared to be set to the terminal 28 on the 
trailer and conveyed to the gate 26 of the container ter- 



minal 21. When the trailer 25 passes through the gate 
26, the physical distribution infomiation of the IC card is 
transmitted from the terminal 28 on the trailer through 
the terminal 27 on the gate to the physical distribution 
information center 31 where the physical distribution in- 
formation is subjected to data processing and the deliv- 
ery spot of the container 24 with the yard crane 29 is 
instructed to the trailer 25 through the terminal 27 on the 
gate, while the identification infomiation of the trailer 25 
or container 24, the delivery spot of the container 24 with 
the trailer 25 and the container storage spot are instruct- 
ed to the terminal 32 on the yard crane. When the con- 
tainer 24 has been stored or withdrawn, the terminal 32 
on the yard crane transmits infomnation thereof to the 
physical distribution information center 31, so that the 
infomiation center 31 updates the data of the container 
storage infomiation. 

[0058] As has been discussed, according to the sec- 
ond embodiment of the invention, carry-out and -In of a 
container are managed by transmission and reception 
of the physical distribution infomiation for carry-out and 
-in of a container between the terminals on the trailer, 
gate and yard crane and the physical distribution infor- 
mation center in the container temiinal. Consequently, 
the procedures for cany-out and -in of containers with 
the containerized caigo cany-ln vouchers at the gate of 
the container temiinal can be omitted, thereby making 
it possible to improve transfer efficiency of the container 
[0059] It should be appreciated that the present em- 
bodiment is not limited to the form as has been de- 
scribed above and may be changed In various manners 
without departing from the scope of the invention. 
[0060] FIGS. 23 through 34 show a third embodiment 
of the invention to achieve container managing appara- 
tus and method in the container yard. 
[0061 ] In FIGS. 23 through 34, reference numeral 41 
denotes a container (either a loaded or empty contain- 
er); and 47, a container number tag applied on the con- 
tainer and incorporating a radio IC. Reference numeral 
42 denotes a tire type transfer crane as an example of 
the yard cargo handling machine (hereinafter, refen-ed 
to as yard crane), which is of the gantry type having a 
traverse trolley 43 on a girder. Reference numeral 43a 
denotes an operating cab attached to the trolley 43. The 
operating cab 43a is provided with a radio antenna 49. 
[0062] Reference numeral 44a denotes a trailer which 
cames in or out the container 41 from and to outside. 
Reference numeral 45 denotes a document tag at- 
tached to the operating cab of the tractor head of the 
trailer 44a and incorporating a radio IC into which Infor- 
mation such as the number of the container 41 to be 
received and the contents of the container 41 has been 
inputted. 

[0063] Now, description will be made on the radio an- 
tenna 49 and container number tag 47. The radio an- 
tenna 49 may incorporate, for example, the reader 12 
as shown in FIG. 9A on the first embodiment which has 
the coil 12a to transmit radio waves. The container 
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number tag 47 may include, for example, the radio IC 
10a and coil 10b as shown in FIG. 9B on the first em- 
bodiment. Upon receipt of radio waves from the radio 
antenna 49, the container number tag 47 transmits the 
container number infomiation which is received by the 
radio antenna 49 to read the container number The 
structure of the document tag 45 is the same as that of 
the container number tag 47 and the explanation is omit- 
ted. 

[0064] Next, description will be made, with reference 
to FIGS. 23A and 24, on the method of managing carry- 
in of containers when a container is carried in from out- 
side through the gate and stored in staclcs in the con- 
tainer yard. A storage cargo handling job procedure Is 
inputted into the host computer (operational control 
computer) at the physical distribution infomnation center 
in the container temninal. TTie host computer generates 
a job procedure for each yard crane and transmits the 
same to a small-scale computer at the operating cab 
43a of the yard crane 42. A display device at the front 
of the driving position in the operating cab 43a displays 
the Information as a job order list. The yard crane 42 
moves to the corresponding address. Since the display 
device displays the job order, the storage is started in 
accordance therewith. When the container number tag 
47 on the trailer 44a transmits the container number in- 
fomnation which is received by the radio antenna 49. The 
container number displayed in the job order list Is 
checked up with the container number infonmation from 
the radio antenna 49, and in a case where the informa- 
tion coincides, the operator manipulates the yard crane 

42 to lift up the container 41 from the trailer 44a and put 
It down at the instructed address within the container 
yard in accordance with the job order list. When depo- 
sition of the container 41 is completed, the operator 
transmits information thereof to the host computer, and 
stores the next container 41 in the job order list in the 
same manner. 

[0065] Next, description will be made, w'rth reference 
to FIGS. 23B, 25 and 34A, on the method of managing 
carry-out of a container when the container is to be car- 
ried out from the container yard to outside. The proce- 
dure up to where the job order list is displayed on the 
display device in the operating cab 43a is the same as 
that in the carry-in case discussed above, and the ex- 
planation is omitted to start the description at the begin- 
ning of carry-out. 

[0066] In accordance with the job list, the operator 
moves the yard crane to a position where the trailer 44a 
is waiting. The operator obtains the infomnation of the 
container number which the trailer 44a is to receive from 
the document tag 45 attached to the tractor head of the 
trailer 44a through the radio antenna 49, and checks it 
up with the job order list discussed above. Upon confir- 
mation of coincidence, the operator moves the trolley 

43 to the con^esponding address. 

[0067] The radio antenna 49 receives radio waves 
from the container number tag 47 applied on the con- 



tainer 41 stored at the address before the container 41 
is lifted up by the trolley 43 to conf inn that the container 
is In the order of the job order list. Upon confimiation, 
the container 41 is lifted up; and the troiley 43 is moved, 

5 to the trailer 44a to deposit the container 41 on the trailer 
44a. When the job of depositing is completed, the oper- 
ator of the yard crane presses a job complete button to 
input infomnation into the host computer. 
[0068] Next, description will be made, with reference 

10 to FIGS. 26A and 27. on the management method of 
stacking (stack-up) of an unshipped container. The con- 
talner41 Is unshipped from a container ship 51 byacon- 
talner crane 50, deposited on an inside transportation 
caniage 44 and conveyed to under the yard crane 42. 

IS The jobs thereafter are substantially the same as those 
explained In the case of storing the container carried in 
from outside as above, and the explanation is omitted. 
[0069] Next, description will be made, with reference 
to FIGS, 26B and 28, on the method of managing un- 

20 stacking of a container for shipping. This method is sub- 
stantially the same as the method of carry-out of the con- 
tainer to outside discussed above. In the case of carry- 
out to outside, the trailer 44a is used; but in the case of 
shipping, the inside transportation carriage 44 Is used 

25 and a carriage number tag 46 (as shown in FIG. 348) is 
employed instead of the document tag 45 used in the 
case of canry-out to outside. 

[0070] Next, description will be made on the method 
of managing re-transferring (marshalling) in thecontain- 

30 eryard. The marshalling is defined as an act of re-trans- 
ferring a container stored in stages within the container 
yard to an other place within the container yard for con- 
venience of shipping or carry-out The method of man- 
aging the unstacking for re-transferring is shown in 

35 FIGS. 29A, 30B and 31 . This method is substantially the 
same as the method of managing the stacking for ship- 
ping discussed above. 

[0071 ] Next, the method of managing stacking for re- 
transferring in the container yard is shown in FIGS. 29A. 
40 30A and 32. This method is substantially the same as 
the method of managing the stacking after the unship- 
ping discussed above. 

[0072] Next, description will be made on the method 
of stocktaking of stored containers in stacks with ref er- 

45 ence to FIGS. 29B and 33. in order to make stocktaking 
the containers 41 stored In stacks in the container yard, 
the job procedure list is displayed on the display device 
provided at the driving position of the yard crane 42 
based on a job instruction sent from the host computer. 

50 The yard crane 42 moves to the conresponding address 
in the container yard in accordance with the Job order, 
and receives radio waves from the container number tag 
47 applied on each container 41 stored in the container 
yard by the radio antenna of the yard crane 42, and con- 

55 finns whether the address of the container 41 being 
stored and the container number thereof are in accord- 
ance with the job order list. 

[0073] In a case where the corresponding container 
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numbers in the above-mentioned various jobs are not 
rn accordance with the job order list, the operator of the 
yard crane temporarily puts the container aside in the 
turnout area and another cleric checks the respective 
numbers for adjustment. 5 
[0074] As has been discussed, according to the third 
embodiment of the invention, the container number 
document infomiation and carnage number are read by^ 
the radio antenna on the yard crane. Consequently, ex- 
cellent effects are obtained such as elimination of a hu- io 
■ man error and improvement of operation efficiency Al- 
so, it will provide an Important tool when automating the 
management of contalnens within the container yard In 
future. 

[0075] It should be appreciated that the present em- is 
bodiment is not limited to the fomi described above and 
may be changed variously without departing from the 
scope of the invention. 

[0076] FIGS. 35 and 36 are views showing a fourth 
embodiment of the invention to achieve managing ap- so 
paratus and method in shipping and unshipping of a 
container. 

[0077] In these figures, reference numeral 61 denotes 
a container crane; 62. a container ship; and 63 a con- 
tainer TTte container crane 61 is arranged at a quay 65 25 
so as to be allowed to run to unship the container 63 
from the container ship 62. Reference numeral 44 de- 
notes an inside transportation cairiage (trailer) which 
transports the container 63 between the container yard 
and container crane 61 . The container came 61 has a 30 
trolley eia which traverses on the girder and an operat- 
ing cab 61b which traverses on the same girder. 
[0078] Reference numeral 67 denotes a container 
numbertag incorporating a radio IC. which is applied on 
the container 63. Reference numeral 69 denotes a radio as 
antenna on the container crane 61 . The radio antenna 
69 incorporates, for example, the reader 12 as shown 
•n FIG. 9A of the first embodiment substantially in the 
samemanneras is in the third embodiment. The reader 
1 2 has the coil 12a to transmits radio waves. The con- 4o 
tamer number tag 67 has the radio IC 1 0a and coil 1 0b 
as shown in FIG. 9B of the first embodiment substan- 
tially m the same manner as Is in the thiid embodiment- 
upon receipt of the radio waves from the radio antenna 
69. it transmits the container number information which « 
IS received bythe radio antenna 69 to read the container 
number. On the other hand, the inside transportation 
carnage 44 is provided with the carriage number tag 46 
applied thereon substantially in the same manner as is 
in the third embodiment as shown in FIG. 34B and in- so 
corporating the radio IC. The structure of the carnage 
number tag is the same as that of the container number 
tag. 

[0079] Next, description will be made, in relation to 
FIGS. 35A and 36. on the method of managing the ship- ss 
ping of a container. A cargo handling job procedure is 
inputted to a host computer in the physical distribution 
infomiation center in the container terminal. The host 



computer generates a job procedure for each container 
crane and transmits the same to a small-scale computer 
in the operating cab 61b of the container crane 61 so 
mat the display device in front of the driving position in 

theoperatingcabeibdisplaystheinfomiation.Thecon- 
teiner crane 61 moves to the corresponding hatch 
Since the display device displays the job order in ac- 
cordance with which the shipping is started. The con- 
tainer numbertag 67 on the inside transportation facilttv 
(carnage 44) transmits the container number infomia- 
tion, which Is received by the radio antenna 69. TTie con- 
tainer number displayed In the Job order list is checlced 
up with the container number Information from the radio 
antenna 69, and in a case where the information coin- 
cides, the operator manipulates the container crane 61 
to put down the container 63 at the designated address 
mside the container ship 62 in accordance with the job 
order list. When the deposition of the container 63 has 
been completed, the operator transmits infomiation 
thereof to the host computer, and ships the next con- 
tainer in the job order list in the same manner. 
[0080] Next, the method of unshipping will be de- 
scnbed With reference to FIGS. 35B and 37. TTie proce- 
dure up to the job order list being displayed on the dis- 
play device in the operating cab 61 b is the same as that 
of shipping discussed above, and the explanation is 
omitted to start the description at the beginning of the 
unshipping. 

[0081] In accordance with the job order list, the oper- 
ator lifts up the container 63 from the corresponding ad- 
M wh" *^~"'«'"«^^'"p 62. traverses the container 
63 to the landside and winds down the container 63 The 
container number infomration from the container 
number tag 67 is received by the radio antenna 69 
which IS checked up with the job order list. Before the 
container S3 is deposited on the carriage 44 the car 
nage number information from the carriage numbertaq 
46 IS received by theradio antenna 69.Such infomiation 
IS checked up with the job order list to confim, whether 
the container in the order of the list is being deposited 
on the carriage in the order of the list. If correct the con- 
tainer IS deposited just the way it is. The container crane 
61 completes the unshipping of the container 63 when 
It has deposited the container 63 on thecaniage 44 and 
therefore, the operator inputs to that effect, and starts 
to unship the next container 63. 
[0082] In a case where the container number and car- 
nage number are found to be different from those in the 

iOb order list in tha /~«,.«~»_.:.. 

' " " " '"miuii jobs as aiscussed 

above, the operatorof the container crane 61 temporar- 
ily puts the container 63 aside in the turnout area and 
another cleric checks the respective numbere for adjust- 
ment. ' 

[0083] As has been discussed, according to the fourth 
embodiment of the invention, since the container 
number and carriage number can be automatically con- 
firmed by the radio antenna on the container crane a 
human error is eliminated, thereby making it possible to 
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Improve job efficiency. Also. It will provide an important 
tool when automating the shipping and unshipping of a 
container in future. 

[0084] It should be appreciated that the present em- 
bodiment is not limited to the fomi described above and s 
may be changed variously without departing from the 
scope of the invention. For example, the carnage 
number tag is not necessarily applied on the carriage; 
one may confirm the carriage number visually. 
[0085] FIGS. 38 through 41 are views showing a fifth io 
embodiment of the Invention to achieve an inside trans- 
portation carnage and an Inside transportation method. 
[0086] In FIGS. 38 through 40, reference numeral 71 
denotes an inside transportation carriage (trailer). Ref- 
erence numeral 71 a is a tractor head of the inside trans- is 
portation carriage (trailer) 71 ; 71b, a chassis; and 71c, 
wheels. Reference numeral 72 denotes a carnage 
number tag applied on the tractor head 71a. Reference 
numeral 73 denotes a radio antenna at a container yard 
81 . on a yard crane 76 or on a container crane 77. Ref- ^ 
erence numeral 75 denotes a host computer provided 
at the container temiinal. Reference numeral 78 de- 
notes a container; and 80, a container ship. 
[0087] As shown in FIG. 40, the inside transportation 
carriage 71 transports the container 78 between the 25 
yard crane 76 and container crane 77 or between the 
yard crane 76 and anotheryard crane 76 within the con- 
tainer temninal. 

[0088] The carriage number tag 72 applied on the 
tractor head 71 a of the inside transportation carriage 71 30 
has, for example, the radio IC 1 0a and coil 1 0b as shown 
In FIG. 9B of the first embodiment, and transmits radio 
waves transmitting the carnage number information to 
a radio antenna 73 which will be described below. The 
radio antenna 73 receives the carriage number infomria- 35 
tion to read the carriage number. 
[0089] The radio antenna 73 is provided at the con- 
tainer yard 81 , on the yard crane 76 or on the container 
crane 77 within the container temninal. A reader 74 of 
the radio antenna 73 has, for example, the coil 12a 
shown In FIG. 9A of the first embodiment, and receives 
the carriage number infomnation from the carriage 
number tag 72 applied on the inside transportation car- 
riage 71 . 

[0090] The yard crane 76 has a trolley 76a and an op- 
erating cab 76b both traversing on the girder. The oper- 
ating cab 76b Is provided with the radio antenna 73. 
[0091 ] The container crane 77 has a trolley 77a which 
traverses on the girder. The radio antenna 73 is provided 
on an intermediate coupling member of the container 
crane 77. 

[0092] Reference numeral 79 denotes a container 
number tag applied on the container 78 and incorporat- 
ing a radio IC. Upon receipt of the radio waves from the 
radio antenna 73, the container number tag 79 transmits 
the container number information which is received by 
the radio antenna 73 to read the container number. The 
structure of the container number tag 79 is the same as 



that of the carriage number tag 72. 
[0093] Next, description will be made on the Inside 
transportation method with reference to FIG. 40. When 
the container 78 is to be loaded (shipped) into the con- 
tainer ship 80, the inside transportation caniage 71 
which has the can-lage number tag 72 applied thereon 
and incorporating the radio IC receives a loading In- 
struction for each Inside transportation caniage from the 
host computer 75, so that the job order list is displayed 
on the display device at the driving position of the tractor 
head 71a. Then, the Inside transportation carriage 71 Is 
moved to the designated address, and the carriage 
number tag 72 of the caniage 71 transmits radio waves 
to the yard crane 76 for reception and transmission of 
radio waves in relation to the radio antenna 73 on the 
yard crane 76. The operator of the yard crane 76 obtains 
the caniage number Infomnation, and checks up the in- 
fomriation with another job order list sent from the host 
computer 75 The yard crane 76 confimrjs the list, and 
the operator of the yard crane 76 lifts up the container 
78 with the number instructed in the job order list among 
the containers stacked in stages within the container 
yard 81 and deposits the same on the carriage 71 . After 
the container 78 Is deposited thereon, the carriage 71 
moves to the designated address In accordance with the 
job order list, and pari© under the container crane 77. 
When the inside transportation carriage 71 stops, the 
container number tag 79 of the container 78 deposited 
on the Inside transportation carriage 71 transmits radio 
waves to the container crane 77 for reception and trans- 
mission of radio waves in relation to the radio antenna 
on the container crane 77. The operator of the container 
crane 77 confimris that the container number is coin- 
cides with that of the job order list he has obtained sep- 
arately, and puts the container 78 down at the designat- 
ed address in the container ship 80 where the container 
with the number In question should be stored. When the 
deposition of the container 78 is completed, the operator 
transmits information to that effect to the host computer 
75, and ships the next container in accordance with the 
job order list in the same manner 
[0094] In a case where the container number and car- 
riage number have discrepancy with those of the job or- 
der list in the confinning Jobs discussed above, the op- 
erator of the container crane 77 temporarily puts the 
container 78 aside in the tumout area, and another clerk 
checks the respective numbers for adjustment. 
[0095] As has been discussed, according to the fifth 
embodiment of the invention, the inside transportation 
caniage number and container number are automatical- 
ly read with the radio antenna on the yard crane or con- 
tainer crane by labeling the carnage number tag Incor- 
porating the radio IC to the inside transportation car- 
riage. As a result, a human error is eliminated, and job 
efficiency is improved. Also, it will provide an important 
tool when automating the management of carry-out and 
-in of a container within the container yard or shipping 
and unshipping containers in future. 
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[0096J It should be appreciated that the present em- 
bodirnent B not limited to the form described above and 

''^""y "^^'"9 fr<"" the 

scope Of the invention. For example, the inside trans- 
po^tion carnage may be a rail type automatic guided 5 
carnage, a tire type automatic guided vehicle (AGV) 
t^oTl"' '^^'^'^ <^-9e having the 
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[0097] The managing apparatus andmethod of canv- 

llm, :'" °' ^"'"'""'^ te'^'nal are 

suitable to improve efficiency in transferring a container 
m«>ugh radio-controlled and automated ojeiation by « 
a towing infomnation of the container and physical dis- 
»n information to be received and traSsS bt 
tween the radio IC document tag set to the trailer such 
as the radio IC tag attached to the container and the 

thrZ?tK " '"^Wbutfon infomiation center 20 

through the radio antenna. 



Claims 
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1. A container managing apparatus, characterized in 
that a container information input medium having 
container information inputted is attached to a con 
tamer a physical distribution information input me- 

diumhavingcontainerphysicaldlstributioninfomia- 30 
tion inputted being set to a container transporting 
body, a radio antenna being arranged at a chock 
point for reception and transmission between the 
container infomiation input medium and the physi- 
cal distribution infomiation input medium. 35 

2. A containermanaging apparatus, characterized in 
thatacontainer, on an appropriate portion of an out- 
er surface of which is applied a radio IC numbertag 
having a container number inputted, is deposited on 40 
a trailer and conveyed to a gate of a container ter- 7 
minal. a radio antenna being arranged at the gate 
of the container tenninal or the like, said radio an- 
tenna having a reader for reception and transmis- 
sion in relation to the radio IC number tag; 45 

3. A container managing apparatus, characterized In 
that a radio IC seal tag is attached to closing doors 
of a container, said radio iC seal taa beinn ranowg 
of transmitting a seal number only In a state of seal- so 
mg. a radio antenna being an-anged at a gate of the 
container terminal or the like, said radio antenna 
having a reader for reception and transmission in 8 
relation to the radio IC number tag. 

4. A container managing apparatus, characterized in 
that a radio IC seal tag having a seal number input- 
ted IS attached to closing doors of a container to 



which in tum is attached a radio IC numbertag hav- 
ing a container number inputted, a radio IC docu- 
rnent teg having container physical distribution in- 
fomiation inputted being set to a trailer, a radio an- 
teniia being arranged at an entrance gate of the 
container temiinal for reception and transmission in 
relation to these radio IC number tag. radio IC seal 
tag and radio IC document tag. 

5. A container managing apparatus, characterized In 
that a radio IC seal tag having a seal number input- 
ted IS attached to closing doors of a container to 
which in tum is attached a radio IC numbertag hav- 
ing a container number inputted, a radio IC docu- 
nient tag having container physical distribution in- 
fomiation inputted being set to a trailer, a radio an- 
tenna being arranged at an exit gate of the container 
tenriinal for reception and transmission in relation 
to these radio IC number tag. radio IC seel tag and 
radio IC document tag. 

6. Acontainer managing apparatus, characterized In 
that It comprises aterminal on a trailerfor reception 
and transmission of physical distribution informa- 
tton, an IC card having container physical distribu- 
tion infomiation being set to said teiminal on the 
trailer, a terminal on a gate for mediating transmis- 
sion and reception of physical distributton infomia- 
tion between said terminal on the trailer and a port 
physical distribution information center, a temiinal 
on a yard crane for reception and transmission of 
conteiner storage infomiation in a container yard in 
relation to the physical dismbullon information cent- 
er, and said port physical distribution information 
center for effecting data processing based on the 
physical distribution infomiation from said temiinals 
so as to transmit physical distribution infonnation 
and container storage infomiation to the terminals 
on the gate and crane, respectively. 

A container managing apparatus, characterised In 
that a yard cargo handling machine for running in 
a conteiner yard to load and unload a conteiner in 
the conteiner yard is provided with a radio antenna 
for receiving radio waves transmitted from a con- 
teiner number tag applied on the container and in- 
corporating a radio IC, a document tag fitted to a 
trailer head of a trailer and incorporating a radio IC 
a camage number teg applied on an inside trans- 
portation carriage and incorporating a radio IC and 
the like. 

A conteiner managing apparatus, characterized in 
that a conteiner crane for shipping and unshipping 
a conteiner in and from a conteiner ship is provided 
with a radio antenna for receiving radio waves 
transmitted from a conteiner number tag which in 
tum is applied on the conteiner having been con- 
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veyed by an inside transportation carriage and 
which incorporates a radio IC. 

9. A container managing apparatus according to claim 

8 wherein said radio antenna receives radio waves 5 
transmitted from a carriage number tag applied on 
the inner transportation carriage and incorporating 
a radio IC, in addition to the container number tag. 

10. An inside transportation carriage for running be- io 
tween a container crane for loading and unloading 

a container to and from a container ship and a yard 
crane for loading and unloading the containerto and 
from a designated address in a container yard or for 
running between the yard crane and another yard is 
crane so as to deliver the container between the 
cranes, characterized In that said inner transpor- 
tation caniage has a cam'age number tag which is 
applied on the inner transportation carriage and in- 
corporates a radio IC for reception and transmission 20 
of radio waves in relation to a radio antenna in the 
container yard or on said container crane or yard 
crane. 

1 1 . A container managing method for managing a con- 25 
tainer by means of a container managing apparatus 

as claimed in claim 1 , characterized in that, upon 
passage of the container transporting body through 
the checkpoint, the radio antenna receives physical 
distribution infomnation from the physical distribu- 30 
tlon infomiatlon input medium on the container 
transporting body while reading container infomna- 
tion from the container infomnation input medium at- 
tached to the container, thereby sending such infor- 
mation to a physical distribution infomnation center, ss 
a computer in the physical distribution information 
center checking up the physical distribution infor- 
mation and the like with the container information 
for confinnation and data-processing to transmit a 
command signal for a storage address to the con- ^0 
tainer transporting body through the radio antenna. 

12. A container managing method for carry-out and -in 
of a container by means of a container managing 
apparatus as claimed in claim 2, characterized in 
that, upon cany-out and -in of the container and 
when the trailer on which the container is deposited 
arrives at the gate of the container temninal, the 
reader of the radio antenna at the gate or the like 
reads the container number from the radio IC so 
number tag applied on the container for confirma- 
tion. 

13- A container managing method for carry-out and -in 
of a container by means of a container managing ss 
apparatus as claimed in claim 3, characterized in 
that, upon carry-out or -in of the container and when 
the trailer on which the container is deposited ar- 



rives at the gate of the container tenminal, the reader 
of the radio antenna at the gate reads the seal 
number from the radio IC seal tag attached to the 
closing doors of the container for confinnation of a 
state of sealing and of the seal number. 

14. A container managing method for managing a con- 
tainer by means of a container managing apparatus 
as claimed in claim 4, characterized In that, upon 
carry-in of the loaded container and when the trailer 
passes through the entrance gate, the radio anten- 
na receives physical distribution infomnation trans- 
mitted from the radio document tag on the trailer 
while reading the container number from the radio 
IC number tag applied on the container and the seal 
number from the radio IC seat tag, thereby sending 
such infomnation to a physical distribution informa- 
tion center, a computer in the physical distribution 
infomnation center checking up the container and 
seal numbers with the physical distribution informa- 
tion and the like for confirmation and data-process- 
ing to send a command signal for a storage address 
to the trailer through the radio antenna. 

1 5. A container managing method for managing a con- 
tainer by means of a container managing apparatus 
as claimed in claim 4, characterized In that, upon 
entry of the empty trailer for cany-out of the loaded 
or empty container and when the trailer passes 
through the entrance gate, the radio antenna re- 
ceives the physical distribution Infomnation trans- 
mitted from the radio IC document tag on the trailer 
to send the same to a physical distribution informa- 
tion center, a computer in the physical distribution 
infomnation center effecting data-processing to 
send a command signal for an unstacking address 
to the trailer through the radio antenna. 

16. A container managing method for managing a con- ^, 
tainer Isy means of a container managing apparatus 

as claimed in claim 4. characterized In that, in a 
case of carry-in of an empty container and when the 
trailer passes through the entrance gate, the radio 
antenna receives the physical distribution infomna- 
tion transmitted from the radio IC document tag on 
the trailer while reading the container number from 
the radio IC number tag applied on the empty con- 
tainer, thereby sending such Infomiation to a phys- 
ical distribution information center, a computer in 
the physical distribution infonnation center check- 
ing up the container number with the physical dis- 
tribution infomnation and the like for confimnation 
and data-processing to send a command signal for 
a storage address to the trailer through the radio 
antenna. 

17. A container managing method for managing a con- 
tainer by means of a container managing apparatus 
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as claimed in claim 5. characterized in that In a 
case where an empty trailer Is to exit after it has 
transferred a loaded or empty container to a con- 
tainer yard and upon passage of the empty trailer 
through the exit gate, the radio antenna receives the 
physical distribution Infomnation transmitted from 
the radio IC document tag on the empty trailer to 
send the same to a physical distribution information 
center, a computer in the physical distribution Infor- 
mation center effecting data-processing to send a 
command signal for exit pennteslon to the empty 
trailer through the radio antenna. 

18. A container managing method for managing a con- 
tainer by means of a container managing apparatus 
as claimed in claim 5, characterized In that in a 
case of carry-out of a loaded container and upon 
passage of the trailerthrough the exit gate, the radio 
antenna receives the physical distribution informa- 
tion transmitted from the radio IC document tag on 
the trailer wfhile reading the container number from 
the radio IC number tag applied on the container 
and the seal number from the radio IC seal tag 
thereby sending such information to a physical dis- 
tnbution information center, a computer In the phys- 
ical distribution information center checking up the 
container and seal numbers with the physical distri- 
bution information and the like for confirmation and 
data-processing to send a command signal for exit 
permission to the trailerthrough the radio antenna 



Hon of a place of delhreiy of the container with the 
yard crane to the trailer through the terminal on the 
gate as well as for instnjction of identification infor- 
mation of the trailer or container, of a place of de- 
livery of the container with the trailer and of a stor- 
age place of the container, the terminal on the yard 
crane sending infomriation of completion of storage 
or withdrawal of the container upon completion 
thereof to the physical distribution Information cent- 
er where container storage infomiatton is updated. 

21. A container managing method as claimed in claim 
20 wherein instructions from the physical distribu- 
Hon Information centerto the tenninals on the trailer 
and yard crane are effected in the form of displav 
onscreen. 
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19. A container managing method for managing a con- 
tainer by means of a container managing apparatus 
as claimed in claim 5, characterized In that in a 
case of cany-out of an empty container and upon 
passage of the trailerthrough the exit gate, the radio 
antenna receives the physical distribution Infomia- 
tion transmitted from the radio IC document tag on 
the trailer while reading the container number from 
the radio IC number tag applied on the empty con- 
tainer, thereby sending such infonnation to a phys- 
ical distribution infomiation center, a computer in 
the physical distribution infonnatlon center check- 
ing the container number with the physteal distribu- 
tion infonnation and the like for confirmation and da- 
ta-processing to send a command signal for exit 
permission to the trailer through the radio antenna. 

20. A container managing method for carry-out and -in 
of a container by means of a container managing 
apparatus as claimed in claim 6, characterized in 
that, in a case of carry-out and -In of the container 
and upon passage of the trailer through the gate 
the terminal on the trailer transmits the physical dis- 
tnbution infomiation of the IC card, said physfeal 
distnbution infomiation being sent through the ter- 
minal on the gate to the physical distribution infor- 
mation center where it is data-processed for Instruc- 



22. A container managing method characterized In 
ftat, in a case where a container having been car- 
ned in for exportation by a trailer is to be stored in 
a container yard by means of a yard cargo handling 
machine, a job order is displayed on a display de- 
vice arranged in a driving position of the yard cargo 
handling machine on the basis of a job command 
transmitted from a host computer, said display be- 
ing checked up with container number infomiation 
transmitted from the container number tag and re- 
ceived by the radio antenna of the yard cargo han- 
dling machine to confinn whether the container is in 
w accortance with the job order, whereupon the con- 
tainer Is loaded on a predetennlned posltnn on the 
container yard displayed in the job procedure. 

23. A container managing method characterized in 

^ that, in a case where a container having been 
stored for exportation is to be unstacked from the 
container yard by means of a yard cargo handling 
machine, a job order is displayed on a display de- 
vice arranged in a driving position of the yard cargo 
handling machine on the basis of a job command 
transmitted from a host computer, a radio antenna 
on the yard cargo handling machine receiving radio 
waves from a document tag fitted to a tractor head 
of the empty trailer to confimi whether a container 
number entered in the document tag is in accoid- 
ance with said job order, whereupon a trolley of the 
yard cargo handling machine is moved to a corre- 
sponding address instructed in said job order to re- 
ceive radio waves from a container numiDer tag ap- 
plied on the container stored at the address to con- 
firm whether the container is in accordance with 
said job procedure, whereupon the container is 
loaded to said empty trailer 

» 24. A container managing method characterized in 
that, in a case where a container has been carried 
in by an inside transportation can-iage is to be stored 
in a container yard for unshipping-and-stacking or 
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32 



re-transferring-and-stacking, a job order is dis- 
played on a display device arranged in a driving po- 
sition of a yard cargo handling machine on the basis 
of a job confinnand transmitted from a host computer, 
said display being checked up with container s 
number infomriation transmitted from a container 
number tag and received by a radio antenna on the 
yard cargo handling machine to confirm whether the 
container Is in accordance with said job procedure, 
whereupon the container is loaded on a predeter- 
mined position on the container yard displayed in 
the job procedure. 

25. A container managing method characterized in 
that, in a case where a container stored in a con- 
tainer yard is to be deposited on an empty inside 
transportation carriage by a yard cargo handling 
machine for unstacking-and-shipplng or unstack- 
ing-and-re-transferring. a job order is displayed on 

a display device arranged in a driving position of the ^ 
yard cargo handling machine on the basis of a job 
command transmitted from a hostcomputer« a radio 
antenna on the yard cargo handling machine re- 
ceiving radio waves transmitted from a carnage 
number tag applied on a tractor head of the empty 
inside transportation carriage for reception of the 
container to confimn whether said carriage Is In ac- 
cordance with said job order, whereupon a trolley 
of the yard cargo handling machine moves to a cor- 
responding address instmcted by said job order to 30 
receive radio waves from a container number tag 
applied to a container stored at said address and 
confirm whether the container Is In accordance with 
said job order, whereupon the container is deposit- 
ed on said Inner transportation carnage. 35 

26. A container managing method characterized in 
that, in a case of stocktaking of containers stored 
in a container yard, a job order is displayed on a 

display device arranged in a driving position of a 40 
yard cargo handling machine on the basis of a job 
command transmitted from a host computer, the 
yard cargo handling machine moving in the contain- 
er yard in accordance with the job order so that a 
radio antenna on the yard cargo handling machine 
receives radio waves transmitted from container 
number tags applied on respective containers 
stored in the container yard to confirm whether stor- 
age addresses of the containers and container 
numbers are in accordance with said job order. so 

27. A container shipping method characterized in 
that, in a case of shipping a container by a container 
crane, a job order is displayed on a display device 
arranged in a driving position of the container crane, 55 
which is checked up with container number infor- 
mation transmitted from a radio antenna to confirm 
whether the container is in accordance with said job 



order, whereupon the container is shipped in a pre- 
detenmlned position in a container ship displayed in 
the job order. 

28. A container unshipping method characterized In 
that, in a case of unshipping a container by a con- 
tainer crane, a job order is displayed on a display 
device arranged in a driving position of a container 
crane, which is checked up with container and car- 
riage number information transmitted from a radio 
antenna to conf inn whether the container to be un- 
shipped and a carnage therefor are in accordance 
with the job order. 

29. An inside transportation method characterized In 
that, in a case where a container is to be deposited 
on an Inside transportation carriage by means of a 
container crane or yard crane, a job command for 
each of inside transportation carriages sent from a 
host computer is displayed on a display device ar- 
ranged in a driving position of an empty inside trans- 
portation carnage, the canriage being moved to a 
first designated position on the basis of said job 
command, a carriage number tag on the carriage 
transmitting radio waves to a container crane or 
yard crane at the position, such radio waves being 
received by a radio antenna on the container crane 
or yard crane, operators of such cranes checking 
up the carriage number with job order list sent from 
the host computer for confinnation, whereupon the 
container shown in said job order list is lifted up and 
moved to be deposited on the caniage, said car- 
riage with the container deposited thereon being 
moved to a second designated address where a 
container number tag on the container deposited on 
the Inside transportation can-iage transmits radio 
waves to a container crane or yard crane at the ad- 
dress, such radio waves being received by a radio 
antenna on the container crane or yard crane at the 
address, operators of such cranes checking the 
container number with the job order list sent from 
the host computer for confirmation, whereupon the 
transfen'ed container is unloaded by the container 
crane or yard crane while the carriage is moved to 
another designated position in the state of being 
empty. 
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